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Abstract. Food Estate is a presidential directive signalled by FAO to anticipate the potential
threat of scarcity and world food crisis as a result of the global Covid-19 pandemic and
strengthen national food reserves. The land area of 165,000 Hectares divided into 4 Blocks
(Block A, Block B, Block C and Block D) will be used for the development of agricultural areas
and food security as well as increasing agricultural productivity with technological and
management advantages. The current condition of the infrastructure in the Food Estate area is
not all in good condition and can serve all existing irrigation areas. Some of the problems that
occur include the not yet optimal drainage performance at Dadahup Lowland Irrigation Area,
Block A area. This area is influenced by the tides of the Barito River, when the tide occurs in
the rainy season this area floods as high as 0.5 - 1.0 m for + 2-3 months. The purpose of this
study is to minimise flooding in the Dadahup Lowland Irrigation Area in high tides condition on
the Barito River and during the rainy season by optimising the existing drainage performance.
Irrigation activities at Dadahup Lowland Irrigation Area are closely related to the condition and
morphology of the Barito River. Dadahup Lowland Irrigation Area agricultural potential area is
21,226 Hectares and dominated by peatland. This study uses several data, including rainfall,
river discharge, climatology, topography and digital elevation model (DEM), Barito River cross
section, tides, land cover, cropping, and other supporting data. Drainage performance in
Dadahup Lowland Irrigation Area is assessed through analysis and modelling. Hydrological
analysis is conducted to obtain flood discharge which will be an input in the hydraulic model by
using Hec-RAS software. The output of this model is evaluated and further can be used to get
recommendations whether the drainage can operate by gravity or requires a pump due to the
influence of the Barito River water level.

1. Introduction

According to Law no. 17 of 2019 about Water Resources, water resource management is planning,
implementing, defeating, and destroying Water Resources Conservation, Utilization of Water
Resources, and Control of Water Damage. This definition becomes the basis for the government to
implement a program of activities to utilize water resources. One of the government's programs for
2020-2024, the Presidential Directive is to build an integrated food area, one of which is in the Dadahup
Lowland Irrigation Area, Central Kalimantan [1]. The current condition of the Dadahup Lowland
Irrigation Area infrastructure is not all in good condition and there are still several blocks that have been
submerged for more than 2 weeks, so restoration is needed to restore the existing infrastructure to an
optimal condition and improvement in order to increase the functional area of the irrigation area which
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is recorded as a potential residual area. Rehabilitation is necessary due to the following problems: (i) the
overflow of the Barito River that enters the Dadahup Lowland Irrigation Area during the rainy season,
(i1) due to flooding caused by discharge from upstream causing flooding in agricultural land areas, (iii)
the effect of tidal water (Java Sea) and river discharge from upstream on the swamp network
management plan, (iv) The water level is not able to serve the farthest and highest rice fields in the dry
season, (v) Irrigation infrastructure in Dadahup Lowland Irrigation Area is not optimal yet.

2. Study area

Dadahup lowland irrigation area with a potential area of 43,503 Ha (Figure 1) is administratively located
in the Kapuas Regency, Province of Central Kalimantan and 21,226 Ha of it is the area of Dadahup
lowland irrigation. One of the sources of irrigation water for Dadahup lowland irrigation area comes
from the Barito River whose upstream is in the Schwaner Mountains - Central Kalimantan and
downstream is in the Java Sea - South Kalimantan with a river length of & 838.23 km. This river has a
watershed area of + 62,347.43 km? with various depths, namely between + 4 — 20 m with a width of
between 200 m and reaches 4,000 m in the downstream part of the river.

LORAS! KEGIATAN

Figure 1. Dadahup lowland irrigation watershed and area map [2] 7

3. Material and methods

Based on the flow chart of study (Figure 2) hydrology and hydraulic analysis have been done after data
inventory. Watershed delineation was analysed with the help of ArcGIS Software, using 116 Grid DEM
(Digital Elevation Model) data from upstream — downstream of the Barito River to obtain a watershed
map. Study location and watershed profile (watershed area, river length and river slope). Processing
daily rainfall data for 10 years (2011 — 2020) from 6 rain stations are Beringin, Timpah, Mandomai,
Maliku, Sanggu and Dadahup Rain Station. The rain data will be processed to obtain the maximum
annual daily rainfall and the planned flood discharge for a 2 and 25 years return period using the Gumbel
method. A hydro topographic map is needed to obtain the elevation of the land and to determine the
characteristics of the swamp in each tertiary block. Performing the calculation of the drainage modulus
required to increase the discharge load on the land to be disposed of with the required discharge for
irrigation. Hydraulics analysis using HecRAS 1D Software to obtain runoff points in Dadahup lowland
irrigation area. The data entered is the terrain from the DEM, the design flood discharge data, the
drainage modulus as a boundary downstream of the secondary channel, the slope of the river and the
tidal elevation at the review point. Tidal data used is taken from tides.big.go.id. From the HecRAS 1D
modelling, we get inundation locations that cause agricultural productivity to decrease.
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4. Result and discussion

4.1. Hydrology analysis

From the results of the watershed delineation, the area of the study area watershed is 47,407.36 km?, the
length of the river from upstream to the study site point is 734.26 km and the average slope is 0.0011.
Dadahup lowland irrigation area covering an area of 21,226 Ha has 10 points are M, N, O, P, Q, R, S,
T, U and V. Dadahup lowland irrigation area is divided into 17 blocks are blocks A1 — A9, B1 — B4 and
C1 — C4. In this raw water irrigation area, primary channels, secondary canals, collector exhaust
channels and several water control gates have been built. One of the main water sources comes from the
Barito River and dumps excess water in the irrigated land into the Barito River, this shows that the
agricultural activities of the Dadahup lowland irrigation area are strongly influenced by the Barito River.
However, the current condition of irrigation areas is often submerged for more than 3 weeks during the
rainy season because the condition of the existing irrigation infrastructure is not optimal (Figure 3).

The hydrological analysis begins by recapitulating daily rainfall data for 10 years from each rain station
and the results are shown in Figure 4. The empty rain data in 2011 — 2016 at the Dadahup Rain Station
was calculated using the Normal Ratio method. The data gap is due to the Dadahup Rain Station being
built and functioning in November 2017. Only 5 data that can be used for frequency analysis passed the
outlier test, so the data at Beringin Station was not used for frequency analysis. The results of the
frequency analysis using the Gumbel method which have the smallest error value (0.0859) can be seen
in Figure 4, this value will be used for calculating the planned flood discharge.

The calculation of the planned discharge requires an Area Reduction Factor (ARF) [4] is with the
provisions of the multiplier coefficient in Figure 6, but because the area of the study area is > 30,000
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km? (47,407.36 km?), the area rains in the watershed location The study was broken down into sub-
groups with an area of < 30,000. Based on the sub-basin map obtained from the Barito BPDASHL
(Watershed Management Centre and Protected Forest), the Barito watershed consists of 33 sub-basins,
after the ArcGIS masking only 28 sub-das were included in the watershed of the study location and each
sub-basin area and its ARF were obtained (Figure 5).

No Return Design Rainfall (mm)
Period (T) Normal Gumbel Log Normal Log Pearson I
1 2 131.58 126.61 128.68 126.18
2 5 157.03 153.34 154.76 153.47
3 10 170.34 171.03 170.44 172.04
4 25 184.54 193.39 188.92 196.15
5 50 193.71 209.98 201.90 214.63
6 100 201.95 226.45 214.34 233.59
7 200 209.50 242.85 226.39 253.18
8 1000 225.05 280.85 253.42 301.79
) . 1330 0.0859 B 0.1053 B 0.0918
N YT | 04100
Kolmogorof Test
accepted accepted accepted accepted
=
Chi-Square Test
accepted accepted accepted accepted

Figure 4. Maximum daily rainfall data

Of the 28 ARF values, an average ARF value of 0.776 (Figure 5) was obtained for the watershed of the
study location. Furthermore, the ARF value is multiplied by the planned rain value for the Gumbel return
period (Table 1) and will be used for the analysis of the planned flood discharge.

Neo. Nama Sub DAS Luas (km’) | ARF
1 |Sub DAS Pamingeir 686.13 0.80
3 |Sub DAS Hiang 1.029.54 078
=t 4__|Sub DAS Murung 7436.18 0.67
. 15 |SubDAS Laung 2.934.81 0.72
6 |Sub DAS Jului 4300.67 0.70
) 7 |Sub DAS Buntok 354.65 0.84
| 8 |SubDAS Puning 1.180.92 0.77
2l P 9 |SubDAS Napu 1.220.70 077
PR 10 |Sub DAS Mengkaty 1.813.20 075
- {11 |SubDAS Montalk 72417 0.80
= 12_|Sub DAS Janggi 458.04 0.82
| 13 |Sub DAS Pandreh 735.15 0.80
s | 14 |SubDAS Bambanen 614.15 081
| 15 |Sub DAS Lemo 612.82 081
| _16_|Sub DAS Babuat 1.904.75 0.75
s 117 [Sub DAS Tuhup 806.26 0.79
i 18 |Sub DAS Kalahien 255.10 0.86
v 1 19 |Sub DAS Maliau 321.41 0.84
Lt 20 |SubDAS Teweh 3.260.51 0.72
AAAAA o ] 21 [SubDAS Avuh 1.580.14 0.76
22 [Sub DAS Karau 1.696.75 0.75
23_|Sub DAS Busang 3.871.82 0.71
24_|Sub DAS Lahai 3.259.76 0.72
[ < /i /|25 |Sub DAS Lahung 1.859.46 0.75
e " |26 |SubDAS Panran M 649.35 0.81
H e Jelang Sub DAS Malahipua 113.94 0.90
il s J 28 |Sub DAS Masau 718.77 0.80

Figure 5. Barito Sub-Basin Map and Average Area [7]

Analysis of the planned flood discharge was carried out using the calculation of the Synthetic
Hydrograph Unit (SHU). Rainfall data on the planned return period which has been distributed through
hourly rain using the PSA 007 method for 12 hours. This is based on the characteristics of the watershed
where the average rain that occurs is for 12 hours, the infiltration value uses the SCS Curve Number
formula. After that input the hourly rainfall distribution using PSA 007 distribution for 12 hours. The
peak flood discharge value is obtained at each return period. Then the value of the flood discharge is
made an SHU graph of the comparison between the calculation methods of Nakayasu, SCS, ITB-1 and
ITB-2 [8] (Figure 6).
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Tr D scs ITB-1b ITB-2b
(Alpha=2.0)
2 663519 | 1243639 | 1248894 | 10.112.21
5 8682.80 | 1630588 | 1637998 | 13225.09
10 10.091.85 | 18969.88 | 19.059.10 | 15367.21
25 1187218 | 22335.84 | 22444.18 | 18.083.33
50 13.192.93 | 2483290 | 2495542 | 20.098.79
100 14560.64 | 27431.04 | 27569.61 | 22.186.29

Figure 6. Value of the flood discharge

4.2. Hydraulic modelling

In the simulation, it is only modelled for flooding with a return period of Q2 and Q25 years and selected
with HSS Nakayasu with a maximum flood discharge of 6,635.19 m*/s (Q2 years) and 11,872.11 m’/s
(Q25 years) which will be used as the boundary for the upper Barito river during modelling. Hydraulic
analysis was carried out with the help of HEC-RAS software for 1D unsteady flow type at the Dadahup
lowland irrigation area study site. Modelling for 3 conditions, are Condition 1 floods in the rainy season
Q2 year, Condition 2 floods in the rainy season Q25 year, and Condition 3 floods in the Q2 rainy season
when it doesn't rain. These three conditions are carried out with the following conditions: (i) DEMNAS
data to obtain river cross section, (ii) Data (shp) of existing primary and secondary Dadahup irrigation
canals as a reference for reach modelling, (iii) the upstream boundary using the Barito River uses
planned flood discharges for 2-year and 25-year return periods for 145 hours, (iv) the downstream
boundary of the primary channel uses tidal data on the Barito River during the rainy season, (v) the
downstream boundary of the secondary channel uses the drainage modulus, (vi) there is no salinity
during the rainy season (salinity = 0 ppt), (vii) there is no water structure in the channel (flowing by
gravity), (viii) Not modelling the drain collector channel around the Dadahup lowland irrigation area
network.

Dadahup lowland irrigation area is a natural reservoir for discharge in the upstream Barito watershed
during the rainy season and is still affected by the tides during the dry season. Meanwhile, during the
rainy season, Dadahup lowland irrigation area is a swampy swamp which is only affected by the
discharge of the Barito river and rain. Tidal data used for calculations and modelling are data at points
L1 and V. The duration for discharging water due to the land load of the Dadahup lowland irrigation
area is influenced by the duration of the lowest and highest tides in the upstream and downstream of the
primary channel. From the picture below, it can be seen that on November 26th, 2020 — December 28,
2020 there was a small tide (neap) on December 8th-14th, 2020 where the tide lasted for £7 hours in a
day and receded for £16 hours in a day. The neap position indicates that the water level is low, so the
water will not inundate the rice plants. Meanwhile, on December 15th-21th, 2020 there will be a large
tide (spring) where the tide lasts for +8 hours in a day and recedes for =17 hours in a day. In this condition
the water level is at the highest position so it is feared that the water will inundate the rice plants. It can
be concluded that the average time to defecate in a day in the canal is when the water level in the channel
is at low tide for 17 hours (Figure 7).
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Figure 7. Tidal data November — December 2020 at point L1 (blue) and V (green) Dadahup [6]

With a water discharge time of 17 hours, the calculation is also adjusted by (n x 17/24), so that the
drainage modulus calculation [8] is obtained as follows

D(n) =R®m)T +n(IR-ET-P)-AS

=170.50 + (3 x 17/24) x (0 —2.73 - 0)) — 50

=114.70 mm

Dm =D(n)/ (n x 8.64)

=114.70 /(3 x 17/24) x 8.64)

=6.24720 1t/s/ha

= 6.25 lt/s/ha

Where

D(n) = Surface discharge runoff for n days (mm)

R(n)T = Rainfall in (n) consecutive days with a return period of T years (mm)
n = Number of consecutive days

IR =Irrigation water requirement (mm/day)
ET = Evapotranspiration (mm/day)

P = Percolation (mm/day)

AS = Additional containment (mm)

Dm = Drainage module (It/s/ha)
17/24 = water discharge time in 1 day

Then obtained the design discharge in each secondary channel with the equation Qd = 1.62 x Dm x A%®,
The calculation results are in the Figure 8 below.
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Trrigation Supply D(n) Dm if)a (izf;) Hanne;iQI();)s ciarss
No Channel Name
1t/s ms mm 1t/s/ha Ha Ha It/s m’/s

I |[Main Primary Channel 34.536.75 34.54 | 114.70 6.25 | 17,424.00 | 13,503.60 | 136.723.95 136.72
1 |M Secondary Channel (Left) 4,018.50 4.02 114.70 6.25 2.060.50 1.813.24 18,359.06 18.36
2 |N Secondary Channel (Left) 2.385.75 2.39 114.70 6.25 1,590.50 143145 14,493.43 14.49
3 O Secondary Channel (Left) 2.303.25 2.30 114.70 6.25 1,535.50 1,381.95 13,992.24 13.99
4 |P Secondary Channel (Left) 2,178.75 2.18 114.70 6.25 1452.50 1,321.78 13,382.97 13.38
5 |Q Secondary Channel (Left) 2,160.00 2.16 114.70 6.25 1,440.00 1,310.40 13,267.80 13.27
6 |R Secondary Channel (T.eft) 1.446.00 145 114.70 6.25 964.00 910.98 922367 9.22
7 |S Secondary Channel (Left) 702.00 0.70 114.70 6.25 468.00 468.00 4,738.50 4.74
8 |T Secondary Channel (Left) 583.50 0.58 114.70 6.25 389.00 389.00 3,938.63 3.94
9 |U Secondary Channel (Left) 1.200.00 1.20 114.70 6.25 800.00 760.00 7,695.00 7.70
10 |M Secondary Channel (Right) 1,255.50 1.26 114.70 6.25 837.00 795.15 8,050.89 8.05
11 |N Secondary Chammel (Right) 3,304.50 3.30 114.70 6.25 1,003.00 942.82 9,546.05 9.55
12 |O Secondary Charmmel (Right) 2,152.50 2.15 114.70 6.25 729.00 699.84 7,085.88 7.09
13 |P Secondary Channel (Right) 2437.50 2.44 114.70 6.25 797.00 757.15 7.666.14 7.67
14 |Q Secondary Channel (Right}) 2,643.00 2.64 114.70 6.25 825.00 783.75 7.935.47 7.94
15 |R Secondary Channel (Right) 1,368.00 1.37 114.70 6.25 801.00 760.95 7,704.62 7.70
16 |S Secondary Channel (Right) 1.698.00 1.70 114.70 6.25 732.00 702.72 7.115.04 7.12
17 |T Secondary Channel (Right) 1,500.00 1.50 114.70 6.25 600.00 582.00 5,892.75 5.89
18 |U Secondary Channel (Right) 1,200.00 1.20 114.70 6.25 400.00 400.00 4,050.00 4.05

TOTAL 34,536.75 34.54 TOTAL 164,138.15 164.14

WASTE DIFFERENCE 129,601.40 129.60

Figure 8. Calculation of planned discharge Dadahup Lowland Irrigation Area

The total discharge required by irrigation is 34.54 m*/s, while the discharge that must be removed from
the land area is 164.14 m?/s, so the difference is 129.60 m?/s. It is this difference that needs to be removed
from the irrigated area and accommodated by drainage channels. The design discharge value for each
secondary channel will be used as the downstream boundary for each secondary channel in the HecRAS
1D modelling. The modelling is done by making a set up model (Figure 9) by drawing the reach on the
Barito River and on the primary and secondary channels of Dadahup lowland irrigation area. Adjusting
the channel depth according to conditions in the field. Then enter the value for the upstream boundary
conditions (Flow Hydrograph) Q2 for 145 hours (Figure 9) obtained from the results of hydrological
analysis (Nakayasu) and downstream boundary conditions using tidal water level elevation at Point V
of the Barito Kapuas Murung River during the rainy season.
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Figure 9. Modelling set up and unsteady flow analysis
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After running, the results obtained on Max WS at point M (upstream) point O (middle) and point V
(downstream) and compared with the land elevation as shown in Figure 10. Water level elevation of the
channel is higher than the elevation on the land at points M, Q and U. From the rating curve it can also
be seen that the discharge that the canal needs to accommodate due to the discharge load on the land is
quite large. The water level elevation with condition 1 and 2 in each primary and secondary canal can
be seen in Figure 11. The red font is an area where the land elevation is lower (> 20 cm) than the water
level in the channel. Based on the Figure 11, it can be seen which blocks will always be inundated and
cannot be removed by gravity, so that the pumping points (red dots in the Figure 12) are obtained for

planning.

SEGTION e
CONDITION 1- Q2 YEAR

Long

Cross

Rating Curve

SECTION !
CONDITION 2 - Q25 YEARS

Cross Rating Curve

i) . ‘

Long

W [Ts

Rating Curve

Legend

* Cond 1
' . Cond 2
Y.  conds
Everage
Land EL

Figure 10. The result of Condition 1 (left), Condition 2 (right), Condition 3 (bottom) and three
condition comparison (bottom) WS Max at Point M_Right, Q_Right and U_Right
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Land Flevation Channel Water Level
Condition 1. 02 Condition 2 - 025 Condition 3 - Q2 (When there is o rain)
bl Primary Secomlary Primary Secondary Primary Se condary
Highest) Lowesi| Average Max Ws | Max W5 | Max W5 Max W§ | Blax WS Max WS
(mdply (mipD) (ndpl) | Channel | Up | Down | Chanmel| Up | Down| Chanmel | Up | Down| Chamel| Up | Down| Channel p own | Chanmel | TUp | Down
Stream | Stream Stream | Stream Siveam | Stream Stream | Stream Stre am | Stre am Stream | Sfream
Reachs | 127] 123] Flent | 127] Reachs | zoa| 23| Prem | 293 Reachs | 0sg| 066] PlLen NEEE
1 a1 14| 04 091 [ Reachié | 131 121 ] OLeft 123 Reacha | 270] 263l oren | 277 Reache 065|064l O1en R
RLcft i RLef | zal RLeft 124
Reach? | 121 ] 130 Rleft | 123] Reach7? | 263 243] RIeR | 261 Reach? | 04| 063] Rleft | 124
2 | a2 14| na 087 | Reach® | 120] 119] Sleft | 120] Reachz | 23] 214] s1en | 240 Reachs | 03] 062] sLem AR
T Left T T Left 212 T Left |~ 10s
s | I . nan | Reeshe [ 120 120 Tren [ 115 120 Reachs | 212] 18] TLeh | 290] 203 Reachs [ 03] 63| Trea | 03s| 108
Reachl0 | 121] 131] ULeft | 120] 120 Reacht0| 185| 11| ULeR | 185| 185 | Reachto| 070] 078] ULet |- 04| 0m0
Reach? | 121] 120 Rlet | 131 | Reach7 | 263] 23] mIen | 260 | Reach? | 064] 063] RLeR N N
4| a4 093 0.5 073 | Reachs | 1o0] 110] s1em | 10 [ Rearnz | 239] 214] s1en | 230 | Reachz | 063 062 sien | o010 .
TLet | 118 - TLeft | 292 - TLeft | 026 -
Reachs | 127 123 PLeft | 137 | Reachs | 284] 2| Pren | 2m | Reachs | 062| 066 PLet | 006 B
5| as 174| 05 OLeR | 122 OLeft | 277 . OLef |- 004 .
RLet | 121 RLsft | 260 - RLsR - -
127 FRigt | 20 008 B
6 | a8 1é0| 093 172 ORight | 277 . om .
121 RRigt | 260 B B
. F Right - | 1oa
7| a7 1a0| 03 R O Right R am
- E Right 2 R
Reach? | L. } it | 121 121] Reach7 | 2063| 23| RRigt | 260 261] Reach? | 0, ! | 1ia
3 | s 167| 07 121 [(Reachs | 120 119 SRight | 120] 120] Reachz | 239 214 S®ight | 239 | 20| Reachg | 063| 062] SRigt | 012] 105
TR 119] 120 TRigt | 212 213 T Ri 023 |- 082
s | a0 74| 0.4 105 | Reesn® | 120 120 TRige | 119] 119] Reachd | 2a2] tss| TRige [ 212] 219] Reackd | 03[ 066| TrRige [ o] 0o
Reachl0 | 121 131 | URight | 120] 1320 Reach10 | 185| 141 | URight | 125 185 | Reachl0| 070] 078| URight | 050] 074
Reach3 | 166 | 146| WLeR | 165| Reachd | aan| ai4| Wien | 42| Reachs | 12| 036] Wien | im
w| B 170| 064 133 [ Reacha | 0] 125] olep i peacha | a1a] gos] oren | a9 pescha | 0zn] 06zl OLen | 134
P Left L am PLeft | 2m P Left oim
Reach3 | 166 | 16| MLeft | 165 _ | Reach3 314 NLef | 340 | Reash3 | 112] 0| Wien | o0z R
n| m 172| 1m 134 Reacha | 0] 42s] olen | 141 205 277 L Reactha | 0s0] 0] oLen | 011 N
Plen | 127 2592 B PLeft |- 004 B
2l m a3l L L MLeft B T 14 Lot | o
NLef | 165 30| 340 Hiet | o032] 103
13 | B4 175] nss 142 | Reacht | 262 | 188 Mief | 134] 184] Reacnt | 459| 378| mren | 375] 381 Reacht | 204] 133] Mrem | 0ez] o
Reach3 | 166 | 146 | N Right | 165] Reachd | 3an| 314] W Kenn | 20| Reachs | 1a2] 036 WRi | am
| a 1eg| 0o 126 [ Reacha | 10 ] 193] O pige L i peacha ] 314] 205 ] 0 Kann | sg| Reacha | 0an] née] oRi R
P Right 1o | 293 P Richi N REY!
5| o 67| 108 LaqfReachl | 362 ] 18| M Riis | 18] Reachi | 45| 378 | MKenn | 579 Reachl | 204 133] MRige | om
Reach2 | 185 167 N Right | 165] Reach2 | 374 33| W Kann | 543 Reacha | 18] 143 WRi ot
Reach3 | 166 | 14 | MRight | 165 | Reach | 30| 314|NKenn| 340 | Reach3 | 112] 08s]| Rk | 022 -
6| cs 13| 0o 128 [ Reacha | 10 123 ] ORige | 141 L Reacna | a4 2os]oKenn| 315 | Reacha | 050 06| ORie | 011 B
P Ri 127 g P Kanan | 202 P Right |- 006 g
I 1| s | Rewni | 262] 188 [ MR | 1se | Reachl | 49| 378 MKanan| 374 Reachl | 204| 133| MRight | 064 B
| Reacha | 185] 167] Npig | 165 | Reachz | 37| sl wkee| 540 | Reasha | 18] 143] WRigw | 022 -
Figure 11. Water elevation at Canal in condition 1, 2 and 3
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=
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Figure 12. Pumping Point (Red Dot) [10]
.
5. Conclusion

Based on the results of HecRAS[11] modelling, the condition of the existing swamp irrigation network
infrastructure there are still some areas that are inundated > 30 cm during Condition 1, Condition 2 and
Condition 3. The duration of high and low tides is the basis for the management of opening and closing
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doors. The drain time in a day is about 18 hours, where at low tide conditions the water level in the
channel is relatively low, taking into account the opening of the floodgates to prevent over-drain.
Blocks A3 and A4 are blocks that will be inundated and cannot be disposed of by gravity because the
land elevation is < the water level of the canal. The pumping point needs to be planned further and it is
recommended to use a mobile pump. The mobile pump is intended so that it can also be used to supply
water during the dry season at a land elevation higher than the channel elevation. Further development
of this research can be done by making good road access for mobile pump (Figure 12). In addition to
planning a mobile pump, it can also be planned to calculate the dimensions of the existing channel with
the current rainy conditions in order to be able to accommodate the discharge during the Q2 and Q25
rainy season.
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